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Ret (a) J K Hartman ltr (6508) to R L Benedetti, Environmental Data Analysts and Storage, 
June 9, 1993 

(b) R L Benedetti Itr, 93-RF-7949, to J K Hartman, Environmental Data Analysis and Storage, 
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This letter reports on the progress EGBG has made to date on fomlating a poky for handling chemlcal 
analysis data sets containing reports as non-detects (Ref a) Stgnifcant progress has been made, 
however, addrtnnal investigatm will be necessary to develop a policy that is technically sound, permits 
the Department of Energy the maximum flexibildy yet consistency over the entire Interagency Agreement 
implementation course, and is cost-effectwe As a resutt, in distindon from our orlginal response date of 
September 1, 1993 (Ref b), EG&G proposes a revised date of October 25, 1993 for reporting on this 
task Thls extenslon will pemt EGCLG to (1) obtain and utilze adddnnal specialzed resources and, 
(2) take advantage of discusstons wdh the agemes regarding statistcal anatysis of data and data 
aggregatm occurring through September and October while the “stop work” issues are addressed 

Some significant findings identified through our efforts include 

1) When data sets have hgh nondetectlon rates, simple substltutcn of values at 1M the detecton limit, 
according to standard Environmental Protection Agency guidance, leads to very dtfferent estimates 
of the mean and upper confdence limlt (UCL) when contrasted wrlh a distnbutmal Maximum 
bkelihood Estimation (MLE) procedure This IS illustrated in Table 1 (attached) 

At a hgh non-detectm rate (I e , Thallium 98%), the dMerence in estimates of lhe mean dlfters 
by a factor of 10 (0 5 vs 5 5) and the 95% UCL estimates difIer by a factor of 6 (1 0 vs 6 1) In 
this case, simple substfluion provdes a mean estimate 10 times higher than the MLE approach 
At a non-delection rate of 50% (Antlmony), both the MLE and simple substrtutnn estimates are 
essentially equal (meanst 39 4 and 39 0 UCL 95% - 45 7 and 43 7 )  
At low nondetectm rates (I e , Zinc, 5 2%), both the MLE and simple substrtution estimates are 
agam essenlially equal (meanst 23 3 and 23 3, UCL 95% - 28 3 and 28 1) 

This resutl initially suggests that drfierenl methods of estimatlon would be appropriate depending on 
the non-detectlon rate However, d also surlaces m r e  in-depth consderattons such as 

’ 

Should low detectton frequency repons (I e , high nondetectm rate) even be subjected to 
analysrs or should they be eliminated adminislratively’7 
What basis needs t6 be advanced lor the agencies to accept administrative el~rnirtatton? 
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Is the log normal MLE appropriate consdenng that other distributions can be employed9 What 
techncal basis needs to be advanced to substantiate any MLE distnbutan (e g , @ normal, 
normal, Weibull, etc ) employed, and could one convince the regulators and publc of I& veracity' 
What are the programmatc cost and schedule impads of employing a method (or battery of 
melhods) more sophistcated than simple substnutnn (e g , MLE estimation) and what are the 
techncal gains consldenng all uncertainties in the nsk and remediation anatysisv 

Also, analysis from whtch Table 1 (OU 1 groundwater monitoring data) was arlled indtcated 
signdicant numenc drfferences in the type of mean estimated when anthmettc and geometnc 
methods were employed In general, geometnc means were nearly a factor of two lower than the 
value of the corresponding arlthmetrc means 

Revtslon of the OU 1 RCRA Faallties InvestqatlonlRemedial Investtgaten (RFIIRI) Human Health 
Risk Assessment (HHRA) indtcates that estimatlon methods used for nondetectm reports can 
have signdtcant impact on findings The Draft report, submnted October 1992, employed an 
extrapolatm method lor handling multiple detectan limns [the method known as Multiple Detection 
Limb (MDL) is advanced by Helset, 1990) In response to cntcism from the agencies for 
inconsistency, for the final HHRA (currently tn EGLG review) simple substdutnn using 112 the 
Contract Required Detecton Lima (CROL) was employed The resulting groundwater related nsk 
estimates appear to be approximately fwe to seven times hlgher in the final HHRA owing to this 
difference in treatment of nondetectlon reports 

Several other srgnificant points whch have surfaced during our work on this issue are 
Use of €PA Regon Vlll guidance to delete, on administrative grounds, nondetect reports that 
exceed twice the CRQL (I e , the "Ganseckt Rule") 
The occurrence of artrflclal data created by contractual condnons in laboratory reporting of non- 
detects (a common problem m the EPAs Contract Laboratory Program) wherein data reported 
are compktely an artdact of the reporting requirements 

Based on the above and related observatons, It is apparent that a undom policy for handing data sets 
containing nondetecton reports will require adddlonal analysis Thts analysis will advance the technical 
aspects reporled above using Rocky Flats Pbnt data and will also tows addnlonal efforl on the 
programmatc and administrative aspects of such an itdluential poky Because this issue can impacl 
HHRA findings, rt is important to consoldate d into current discussons being carried out under the 
current "stop work" order If you have any questlons or concerns, please contact D M Smdh of 
Environmental Engineenng 8 Technology at extenson 8636 

/- 
N M Hutchins 
Acting Associate General Manager 
Environmental Restoration Management 
EG&G Rocky Flats, Inc 
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Compound 

Thallium 
Arsenic 
Antimony 
Chromium 

Table 1 
Influence of % Nondetect 

on Exposure Parameter Estimates 

MLE vs Simple Substitution 

Values- ug/l 

Log Log Normal Normal 
Normal Normal 112 DL 112 DL 

% MLE MLE Substation Substation 
Nondetect Mean UCL 95% Mean UCL 95% 

98% 0 5  1 0  5 5  6 1  
79% 2 6  3 2  4 7  5 2  - 
50% 39 4 45 7 39 0 43 7 
14% 75 4 116 7 72 1 107 5 

I 

Data from OU 1 groundwater monitoring Sample sizes range up to 150 reporls 

I 

The population Mean and Upper 95% Upper Confidence bmit (UCL 95%) are standard 
exposure estimation parameters for risk analysis 

Zinc 5 2% I 233 

MLE. Maximum bkelihood Estimate, a distributmal estimation method discussed by Helsel, 
1990, (Less Than Obvious, Statrsrical Treatment of Data Below the Detection bmi?, 
Environmental Science 8 Technology, Vol 24, No 12) 

28 3 23 3 28 1 

Simple substitution at 1/2 the detection limit for non-detect reports is standard EPA guidance 
(Risk Assessment for Superfund, EPN540/1-89/002, 1989) 
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